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n t . Z ^ RADAR & SENSOR-BASED SYSTEMS 

Radar and Sensor-Based Systems for use in automated traffic control, collision avoidance, safety, and 
information systems, work in combination and comprise: microwave radar, millimeter-wave radar, laser 
radar (also known as LIDAR or light detection and ranging), ultrasound, video image processing, infrared 
imaging infrared illumination, ultraviolet illumination, etc.. Radar systems utilize pulse, pulse doppler, 
frequency-modulated continuous-wave (FM-CS), binary phase modulation, and frequency modulation 
transmission modes. For example, an experimental continuous-wave radar which exploits the Doppler 
principle has been developed for use in automobiles. The radar c^n anticipate a crash when an obstacle is 
30 feet away in order to deploy air-cushion-type passive restraints. It can sense obstacles 500 feet away to 
govern automatic braking and headway control. The source of carrier power is an X-band Gunn-type solid- 
state oscillator. 

In Radar and Sensor-Based Systems, the processor is designed and programmed to receive real-time 
data (analog or digital) from transducers, sensors, and other data sources that monitor a t)hysical process. 
The processor can also generate signals to elements that control the process. For example, a processor 
might receive data from a sensor, compare the data with a predetemnined standard, and then produce a 
signal that preempts a set of traffic lights. 

Radar sensors can be built into Integrated circuit chips. 

SJGNAL OUTPUT 



OSCILLATOR j 

Generates the electric waves for the radar beam and sends the electric waves to the modulator. s 



MODULATOR 

Sends the electric waves to the transmitter, telling the transmitter when to send radar waves to the 

antenna and when to shut off. 



TRANSMriTER 

Amplifies the low-powered waves from the oscillator into high-powered electromagnetic waves. 



DUPLEXER 

Routes the radar waves from the transmitter to the antenna. 



ANTENNA 

Receives signals from the transmitter and broadcasts them. 



SIGNAL INPUT 



ANTENNA 

After the transmitter shuts down, the antenna receives the radar echoes reflected from the target. 



DUPLEXER 

Routes reflected radar waves to the receiver. 



RECEIVER 

Amplifies the weak reflected signals picked up by the antenna and sends them to the signal processor 
(computer). It also filters out background noise picked up by the antenna. 



PROCESSOR 

Screens out echoes from large fixed objects, like trees and mountains, and sends only the desired signals 

to the display. 
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CHARGED-COUPLED-DEViCE CAMERA 

In charge-coupled-device imagers, the photo-srtes are used to convert an optical Image into an 
electrical signal. These photo generated electrons can be collected in a regular spaced array of 
photo-sites, each of which will then contain a charge packet of electrons. The amount of charge 
collected at each photo-site will be directly proportional to the incident radiation of that photo-site If 
an image is focused on the surface of the device, the amounts of charge collected in the photo-sites 
will then be a faithful representation of the intensity of the image at each location. These charge 
packets correspond to picture etements. or pixels, each of which is a small part of the complete 
image. The number of photo-sites on the device determines the resolution of the final image. 

Regular charge-coupled-device cameras are employed for visual enhancement when an extemal 
light source is used to extend their visibility band. 



Automated contact from more that on search radar with common fields of view will convert and 
combine sensed and imaged seen s into integrated, dynamic, visual and audibl displays, providing 
sight and informatton. 



NAVIGATION AND COMMUNICATIONS 




Navigation technologies include: satellite, ten-estrial, and dead reckoning. Satellite options include 
the Global Positioning System (GPS) and satellite communication systems that provide geo-location 
services. Terrestrial systems include marine navigation such as Loran-C. dead-reckoning systems 
employing gyros, compasses and differential odometers. A combination of technologies may be 
required. 

Communication technologies include: voice or data linked through geo-synchronous orbit (GEO) 
and \ovj earth orbit (LEO) satellite, terrestrial (mobile or fixed) voice and data systems In the 220-, 
460-, 800-, and 900- MHz band, and citizens band (CB) radio. 
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